Introduction: Medical decision-making is a cornerstone of clinical care and a key contributor to diagnostic accuracy. Medical decision-making occurs via two primary pathways: System 1, pattern recognition, is fast, intuitive, and heuristically driven and occurs largely unconsciously. System 2, analytic thinking, is slow, deliberate, and under conscious control. Biases are systematic errors that can impact reasoning via either pathway but predominantly affect decisions made by pattern recognition. Debiasing strategies involve the deliberate switching from pattern recognition to analytic thinking triggered by a stimulus. This resource describes a faculty development workshop designed to train emergency medicine educators about common biases and debiasing strategies, to improve teaching of diagnostic reasoning to trainees. Methods: This workshop was implemented at the 2017 Society for Academic Emergency Medicine Annual Meeting. The workshop consisted of a brief didactic, followed by small-group case-based learning. A retrospective survey and qualitative evaluation were administered to attendees. Results: The participants' self-assessment showed significant improvements (p < .001) in their abilities to recognize how pattern recognition can lead to bias, identify common types of bias in the emergency department, teach trainees about common types of bias, and apply cognitive debiasing strategies to improve diagnostic reasoning. Strengths of the workshop included the interactive case-based format, discussions of bias-mitigation strategies, and take-home resources. Suggestions for improvement included lengthening the discussion time and providing more cases. Discussion: Cognitive biases can negatively impact patient care. Faculty development is needed to improve instruction about bias and debiasing strategies for all levels of trainees.
Introduction
The emergency department is a high-acuity environment where a need for speed combined with conditions of uncertainty can lead to unacceptably high diagnostic failure rates. Across specialties, diagnostic error rates are on the order of 10%-15%, though there are likely specialty-specific differences. An estimated 70% of diagnostic errors are due to faulty reasoning. An extensive body of research has examined the causes of faulty reasoning at the individual clinician level. This work has been informed by research in the field of cognitive psychology, which examines how doctors process information. According to dual process theory, clinical decision-making occurs through two primary informationprocessing pathways: Pattern recognition (System 1) is fast, intuitive, and heuristically driven and occurs largely unconsciously. Analytic or logical thinking (System 2) is slow and deliberate and takes place under conscious control. When functioning optimally, physicians toggle back and forth between these two systems depending on the complexity of the case and certain ambient conditions (e.g., time pressures, multitasking, cognitive overload, change of shift, fatigue, sleep deprivation, etc.).
Original Publication
Biases are systematic errors that can interfere with diagnostic reasoning. Over 180 cognitive and affective biases have been described in the lay press and scholarly journals, many of which are common in emergency medicine. Some experts believe that pattern recognition is more prone to bias, but empiric evidence suggests that bias can be associated with both processing systems. Since expert clinicians operate about 95% of the time in pattern-recognition mode, most error-reduction or debiasing strategies focus on System 1 thinking.
The concept of cognitive debiasing has been described in detail by Croskerry, Singhal, and Mamede. Debiasing strategies are designed to force practitioners out of pattern recognition into a more analytic mode of thinking, providing a mental correction to optimize decision making. Several debiasing strategies have been described. When trained about bias and debiasing strategies, providers may be better able to recognize high-risk stimuli to switch from System 1 to System 2 thinking and have the ability to employ error-mitigation strategies.
Prior MedEdPORTAL publications on diagnostic error, cognitive bias, and debiasing strategies have focused on teaching learners to identify errors, while equipping them with tools to combat bias. Stiegler and Goldhaber-Fiebert described a video intervention coupled with a debriefing session to help learners identify common cognitive biases. They focused on helping learners normalize the experience of being wrong, identifying strategies for prevention and earlier recovery from cognitive error. Chew, van Merrienboer, and Durning utilized case-based scenarios to facilitate identification of common biases and taught final-year medical students to use a reflection mnemonic as a debiasing strategy. Ruedinger, Mathews, and Olson introduced residents to diagnostic error and cognitive strategies to reduce error through personal narratives and reflective practice.
Efforts to train learners about cognitive bias and debiasing strategies should be augmented through faculty training to help ensure transfer of concepts into clinical practice. The currently available resources focus largely on medical student and resident education. More faculty development resources are needed. This resource complements prior MedEdPORTAL offerings by addressing this faculty development gap. The workshop uses case-based active-learning strategies to help emergency medicine clinician educators improve their understanding of cognitive bias and debiasing strategies with the express aim of augmenting their ability to teach these concepts to a wide range of learners.
Methods
This 60-minute workshop was implemented at the Society for Academic Emergency Medicine (SAEM) Annual Meeting in 2017. The workshop consisted of an interactive didactic, case-based small-group discussions, and a facilitated report-out.
A single meeting room was reserved with multiple tables that could accommodate six to eight people each. The room was equipped with a projector, a lavalier, and a portable microphone. A lead presenter was identified to deliver the opening presentation (Appendix A). This presenter rehearsed the presentation several times to ensure a fluid delivery, using the presenter notes section of the PowerPoint for guidance. Faculty facilitators were recruited (one per table). Facilitators read selected literature on cognitive debiasing (specifically, an article by Daniel, Khandelwal, Santen, Malone, and Croskerry and two by Croskerry, Singhal, and Mamede ), reviewed the facilitator guide for cognitive debiasing cases (Appendix B), and prepared to discuss the biases and mitigation strategies highlighted by each case. The average preparation time was 3 hours, depending on prior education and training in cognitive bias and debiasing strategies.
Packets were assembled for each attendee consisting of the case files (Appendix C), the pocket card (laminated and sized to fit in a white-coat pocket; Appendix D), the Cognitive Bias Codex (Appendix E), and the workshop evaluation (Appendix F). The packets were distributed to each attendee upon arrival.
The lead presenter delivered the PowerPoint presentation (Appendix A), which took about 15 minutes. This brief interactive didactic reviewed dual process theory, cognitive biases, and debiasing strategies. Embedded in the presentation were a large-group activity and think-pair-share exercise (Slides 8-14) that highlighted one type of bias and strategies to mitigate it. Participants were then divided into small groups for a facilitated discussion (30 minutes). They applied the concepts learned to cases highlighting different cognitive biases, including but not limited to triage cueing, diagnosis momentum, confirmation bias, premature closure, anchoring, search satisficing, psych-out error, and availability bias.
After reading through a case, participants discussed two key questions: "What types of cognitive bias are at play at various stages in this case?" and "How could this bias be mitigated proactively if you could do it over?" Participants were encouraged to refer to the pocket card and Cognitive Bias Codex during the discussion. Small groups completed two cases-either Cases 1 and 2 or Cases 3 and 4-as these pairings provided the most diverse array of common biases. The session closed with a facilitated report-out from each small group of the most significant take-home points (15 minutes).
A retrospective survey was distributed to participants at the conclusion of the session to assess learning.
Participants were asked to rate their abilities before and after the session on a 4-point scale (1 = Not at All, 2 = A Little, 3 = Moderately, 4 = Very). The rationale for using a retrospective survey rather than a traditional pre/post methodology for self-assessment was summarized by Bhanji, Gottesman, de Grave, Steinert, and Winer. The items were developed by an expert in evaluation methodology and then reviewed and revised by the author group for content and response process validity evidence.
Differences in the means were calculated, as were effect sizes. Cronbach's alpha was assessed on the posttest as a measure of internal consistency. All statistics were performed in Microsoft Excel. In addition to the survey questions, participants were asked to qualitatively describe what contributed to their learning in the workshop and what could be changed to improve learning.
Results
Twenty-eight participants attended the workshop at SAEM. Attendees included faculty and resident educators in emergency medicine from multiple institutions in the United States and abroad (e.g., New
Zealand, France). The results of the retrospective survey showed significant improvements in self-reported perceptions of participants' own abilities to (1) recognize how pattern recognition can lead to bias, (2) identify common types of bias in the emergency department, (3) teach trainees about common types of bias, and (4) apply cognitive forcing or debiasing strategies to improve diagnostic reasoning (Table) . Effect sizes were calculated and ranged from .57 to .62. Cronbach's alpha for the pretest was .94 and for the posttest was .82 for all items. In response to the question, "What contributed to your learning from the workshop?" a number of themes appeared in the participant responses. These highlighted the case-based learning, the interactive small groups, the discussion of techniques to mitigate bias, and the take-home pocket card. Similarly, when asked, "What could be changed to improve your learning?" participants suggested more time ("too short a session"), more cases, the inclusion of prereading, more explicit discussion of how to teach these topics, and more concrete ways to educate learners.
Discussion
This resource has the potential to complement the prior learner-focused MedEdPORTAL resources on cognitive bias and debiasing strategies. The workshop was implemented at SAEM in 2017, and retrospective data showed significant improvements in all of the participants' self-assessed abilities.
Participants' baseline knowledge was highest in regard to recognizing how pattern recognition can lead to bias, as well as identifying common types of bias encountered in the emergency department, suggesting moderate baseline abilities in these domains. The survey differences were greatest in the domains of teaching trainees about common types of bias and applying debiasing strategies to improve diagnostic reasoning, suggesting that the workshop was particularly successful in providing participants with new skills to educate trainees. The effect sizes were large (>.50) for all domains, demonstrating practical, in addition to statistical, significance. The Cronbach's alphas for the pretest and posttest were both greater than .70, demonstrating high internal consistency and providing a measure of reliability of the evaluation.
While this workshop can clearly affect self-reported knowledge and skills when delivered in 60 minutes, qualitative participant feedback suggested that a longer (90-minute) time frame may prove more beneficial. This would allow participants to complete four cases and provide a broader exposure to different types of bias. It would also allow more time for explicit discussion of each mitigation strategy as well as how to teach the strategies to different levels of learners. Priming the facilitators to ensure they focus on teaching strategies may also be important.
Providing participants with prereading materials such as the articles by Daniel, Khandelwal, Santen, Malone, and Croskerry ; Croskerry ; and Croskerry, Singhal, and Mamede would be possible with the appropriate technological infrastructure and participant buy-in. An alternative approach would be to use the workshop as an introduction and then offer more in-depth readings after the session for reinforcement. In local venues, this could be followed up by case discussions from participants' own experience in clinical practice and perhaps be incorporated into monthly morbidity and mortality conferences. This approach could lead to deeper learning of concepts through spaced repetition.
Of note, several facilitators of this workshop had baseline expertise in cognitive bias and debiasing strategies. The workshop may be more challenging for subject matter novices to implement, and more preparation time to read background literature may be required. That said, the preparation time is unlikely to be prohibitive.
Limitations Training in cognitive debiasing
has not yet been proven to be effective to reduce error, though the theoretical basis is sound. Follow-up empiric studies are needed in the clinical setting to determine if changes in behavior and outcomes are brought about by this training: Do participants and their learners employ cognitive debiasing strategies in real time (not just retrospectively), and what is the ultimate impact on medical error and patient care?
The evaluation forms utilized were developed by the author group, and thus, there is a limitation to their reliability and validity evidence. Furthermore, while the evaluation questions measured the participants' 
